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The Regenstrief Center for Healthcare Engineering 
The Regenstrief Center for Healthcare Engineering 
(RCHE) was founded in 2005 as part of Purdue’s 
$350-million interdisciplinary research initiative, 
Discovery Park, with a mission to apply 
engineering, management and science principles to 
transform healthcare delivery. In pursuit of this 
mission, RCHE harnesses the research expertise of 
faculty in all of Purdue’s academic colleges and 
schools.  
The center’s primary goal is to bring a systems-analysis approach to improving the 
processes of healthcare delivery. While the diagnosis and treatment of patients must 
remain in the hands of healthcare professionals, the application of engineering, 
management, and scientific principles has the potential to reshape the healthcare 
delivery landscape as they have in the automotive, transportation, and retailing 
sectors.  
The center receives core funding from the Regenstrief Foundation. Recognized as an 
authority on industrial production techniques, Sam Regenstrief believed that 
engineering and production concepts applied to healthcare delivery would provide 
better care at lower cost. 
The center’s work is enhanced by the contributions of affiliated centers and research 
teams:  
• Center for Assistive Technologies (CAT) 
• Center for Health Outcomes Research and Policy (CHORP) 
• Health Informatics and Learning Technologies (HILT) 
• Healthcare Technical Assistance Program (HealthcareTAP) 
• PharmaTAP 
In addition, the Regenstrief Center is a founding member of the Healthcare 
Engineering Alliance, connecting academic institutions nationwide in collaborative 
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RCHE Operations 
A Tale of Two Priorities 
After exploring six national priorities during RCHE’s spring 2009 conference, two came 
to light as areas in which the center can make the greatest contributions — 
population health and care coordination. The fall conference focused on these two 
priorities and additional endeavors, such as the 2010 seed grant program, are also 
serving to help develop research in these areas. 
The topics are broad enough to allow researchers from many disciplines at Purdue to 
participate; however, the center also believes that part of its mission must include 
fostering a range of ideas that have the potential to improve healthcare delivery.  
 Population Health 
”Volume of Home- and Community-Based Medicaid Waiver Services and Risk of 
Hospital Admissions” 
RCHE researchers: Laura Sands, nursing  
The Medicaid HCBS waiver program provides a home-based alternative to a nursing 
home for Medicaid-eligible older adults. Through the program, patients can receive 
attendant care, homemaking, and home-delivered meals. Social workers meet with 
patients and their families to determine the type and amount of care needed. The 
goal is to meet patient needs and health outcomes in a home-based setting. 
This study examined the relationship between the amount of care received and the 
risk of hospitalization over 15 months. While a small amount of care did decrease the 
risk of hospitalization, the results showed that the risk of hospitalization decreased 
more as patients received more hours of care.  
The study also showed that the reduction in risk of hospitalization due to receiving 
this care did not remain constant throughout the 15 months but instead decreased. 
This may be due to patients who require additional services over time additional 
services. Only 1 in 4 patients receiving attendant care and one in eight receiving 
homemaking had increases in the amount of their services over time. 
The results were given back to Medicaid and jointly presented at a conference of the 
Indiana Geriatrics Society.  Medicaid is considering these results and in the context of 
current federal policy underlying delivery of Medicaid waiver programs to best 
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Regenstrief Institute collaborators and co-authors on the paper published by the 
American Geriatrics Society are Drs. Michael Weiner and Marc Rosenman.  Care Coordination 
“Patient-Centered Medical Home Sustainability” 
RCHE researchers: Ping Huang, RCHE; Mark Lawley, engineering. 
Healthcare is an extremely complex system. Because of this, experiments can be 
expensive and challenging to organize, and research programs using a single variable 
can take years to run through the available options.  
The Patient-Centered Medical Home (PCMH) is a robust model that takes into account 
the many variables that make up quality, cost, patient experience, and satisfaction. It 
has the ability to evaluate the economic impact, including unanticipated 
consequences, of different variable changes on physician practices, insurers/payers, 
and hospitals. The model permits different assumptions about the patient population, 
cost to implement, cost savings, payment models, use of health information 
technology, and quality of care.  
While the model is not a substitute for clinical, demonstration projects, it permits the 
evaluation of many more variables in a shorter time than projects do. The insights 
gained by running different scenarios through the PCMH model allows researchers to 













Physician and RN/LPN time per month needed and freed for care management 
assuming a practice panel size of 2,200; 75 percent of patients having care 
management coverage; and one hour of care management time consisting of 60 
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Additional Projects 
In addition to the two areas of focus listed previously, RCHE also continues to support 
other projects that demonstrate potential for improving the healthcare system. 
 
“Creating a Comparative Alaris Smart Pump Database” 
RCHE researchers: Ann Catlin, information technology 
Infusion IV pumps are only one example of how automation can help reduce 
pharmaceutical errors or overdosing. These Smart Pumps dispense medications on 
schedule and only medical personnel can override the set schedule. The drawback is 
that because the schedules are overridden so infrequently on an individual pump, 
even a large hospital does not have enough data to detect patterns in overrides and 
to use these to address any larger issues. 
Ann Catlin has aggregated data from hundreds of pumps from several health 
systems. The results and the informatics system that analyzes them have been made 
available to the participating health systems. During its initial launch, representatives 
from the health systems and the Smart Pump manufacturer were both impressed.  
The system can generate customizable reports based on drug, unit, time, etc. The 
reports have already brought to light issues to be addressed including certain drugs 
that are most frequently overridden; drugs overridden by large margins; and time 
periods with more overrides, particularly when compared with the other hospital.  
The Smart Pump project was done as a subcontract to Indiana Health Information 




This graph, drawn from the SmartPump database, shows alerts over 
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Healthcare Delivery Resource HUB 
RCHE has started the process of creating a healthcare engineering resource hub, built 
on Purdue’s HUBzero technology. The hub will hold healthcare engineering research 
papers, datasets, models, and other resources for providers, practitioners, and other 
healthcare researchers. Additionally, it will provide online forums for user discussions. 
The goals of the hub are to enable collaboration between researchers, and to provide 
resources for providers and practitioners to use to improve their organizations.   
A programming team is developing the infrastructure and a research team from 
Libraries Science is conducting research to recommend keywords and an information 
hierarchy. The hub will be made available for submissions in early 2010 with a formal 
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Seed Grant Program Research RFP 
Now in its third year, RCHE’s seed grant program provides an initial funding boost to 
projects that have the potential to improve the healthcare system and can leverage 
the RCHE seed funding to continue the project. Past funding recipients have taken 
their projects on to win funding from groups such as the National Institute of Health 
and the American Cancer Society. 
A recent example is communication faculty member Jakob Jensen, who was awarded 
a seed grant in spring 2008, to conduct work in health literacy. The research from 
that seed grant has yielded three publications and 11 presentations. Implementation RFP 
RCHE recently announced the creation of a second grant opportunity, the 
Implementation RFP. This grant will be given to faculty members or researchers to 
apply research results in a clinical or applicable real-world setting to demonstrate 
impact. This allows RCHE to truly foster all aspects of a research project, from its 
beginning to its impact. This RFP will also open RCHE to the more applied fields at 
Purdue, thereby encouraging greater and more diverse participation.  
Both grants will run on the same timeline. Six research grants will be awarded; three 
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Affiliated Faculty and Staff 





Medical Education 1 
Education 1 
Vet Med 2 
Krannert (Management) 4 
Consumer and Family Sciences 5 
Technology 5 
Library Sciences 6 
Science 8 
Liberal Arts 10 
Engineering 12 
Pharmacy, Nursing, & Health Science 15 
TOTAL 70 
 
RCHE also attracts staff members throughout Purdue who wish to be affiliated with 
the center.  
Unit Staff affiliates 
Discovery Park administration* 12 
Information Technology 1 
Human Resource Services 2 
Technical Assistance Program 3 
TOTAL 18 
*Includes six RCHE staff members.  
 
Communications 
RCHE continues to use electronic communications as primary vehicles. New web 
analytics were set up following the February 2009 redesign. Since then, visitors from 
39 countries have visited the site.  
Top countries: 
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New York 21 
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Research Effectiveness 
Research Partners 
RCHE continues to build both living laboratory and national dissemination 
partnerships. Currently, we have active partnership agreements with: 
• American College of Physicians 
• Ascension Health 
• Community Health Network 
• Indiana Hospital Association 
• Indiana State Department of Health 
• IU Medical Group 
• IU School of Medicine 
• Mayo Clinic 
• St. Vincent Health 




The Regenstrief Center for Healthcare Engineering seeks external sources of 
information to validate the focus and quality of its research. In addition to the input of 
our partners, RCHE derives useful information from competitive funding, publication 
in peer-reviewed journals, professional conference presentations, and advice from our 
advisory council.  
 Invited Professional Presentations 
Huang, P., Lawley, M., Musselman, K., Pan, F., Witz, S. “Sustaining the Medical 
Home: A Game Theoretic Approach.” INFORMS Annual Meeting. San Diego, October 
11-14, 2009.  
Jensen, R. E., & Bute, J. J. (2009, November). Fertility and sexuality-related 
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and the assumption of choice. Competitively selected paper to be presented in the 
Health Communication Division at the National Communication Association, Chicago, 
IL. 
Jensen, J. D., King, A. J., Guntzviller, L. M., & Davis, L. A. (2009, October). Patient-
provider communication and low-income adults: Age, race, literacy, and optimism 
predict communication satisfaction. Paper to be presented at the Health Literacy 
Annual Research Conference hosted by the Institute of Medicine Roundtable on 
Health Literacy, Washington, D.C. 
Sands LP, Xu H, Weiner M, Doebbeling C, Rosenman M, Craig B, Thomas J. Amount 
of formal caregiving is associated with risk for hospital and nursing home admissions. 
Presented to the 19th International Association of Gerontology and Geriatrics World 
Congress of Gerontology and Geriatrics. Paris, France, July, 2009 The Journal of 
Nutrition, Health and Aging V13, Suppl. 1, S365-366.  
Schaffer S. “Evaluation of knowledge development in a healthcare setting.” E-Health 
Conference, Sept 23-26, 2009, Istanbul, Turkey. 
Xu H and Sands LP. Identifying Individuals in Need of Full-time Caregiving. Invited 
presentation to the 2004 Wave of National Long Term Care Survey: New Research 
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Research Collaboration 
RCHE collaborates with other universities and centers at Purdue to further the field of 
healthcare engineering and develop research projects and proposals whose impact 
can reach beyond Purdue. Below are partnerships and some recent results of 
partnerships. Veterans’ Engineering Resource Centers (VERCs) 
Based on discussions with Joe Pekny and RCHE leadership, the U.S. Department of 
Veterans Affairs developed the Veterans’ Engineering Resource Centers (VERCs). 
After soliciting proposals, four VERCs were awarded to regions around the country. 
RCHE is a participant in the successful proposal from the Indianapolis and Detroit 
VAMCs. The grant is for $1 million, renewable annually.  Poster competition 
RCHE invited the Department of Foods & Nutrition and the Oncological Sciences 
Center to collaborate on a larger-scale student research poster competition. The 
resulting competition will be held on December 4, 2009. In a departure from previous 
poster shows, Discovery Park will provide prize money and there will be categories for 
both undergraduate and graduate students. A reception has been planned to 
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Learning and Innovation 
Fall Conference 
RCHE’s fall conference followed up on the spring conference, in which all six national 
priorities were covered. Following the spring conference and using feedback from 
attendees, it was determined that two priorities – population health and care 
coordination – fit particularly well with RCHE’s research interests. 
The fall conference covered these two topics in greater details. Practitioners and 
researchers discussed the challenges to overcoming issues in these areas, existing 
research and technologies, and opportunities for future development and 
improvement. Speakers were selected to target a handful of focus areas. 
Speaker Area targeted 
Mark Braunstein, MD, Professor of the Practice, Health 
Systems Institute at Georgia Institute of Technology 
Care coordination 
William Cast, MD, CEO, NoMoreClipboard.com Care coordination 
Peter J. Fabri, MD, PhD, Associate Dean, Graduate 
Medical Education, College of Medicine & College of 
Engineering, University of South Florida 
Care coordination 
Nan Kong, PhD, Assistant Professor, Weldon School of 
Biomedical Engineering, Purdue University 
Population health 
Glen Mays, MPH, PhD, Associate Professor and Chair, 
Department of Health Policy and Management, 
University of Arkansas for Medical Sciences 
Population health 
Vinod Sahney, PhD, Senior Vice President and 
Chief  Strategy Officer; Corporate Strategy, Planning and 
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Laura Sands, PhD, Professor, School of Nursing & Co-
Director of the Center for Health Outcomes Research 
and Policy, Purdue University 
Population health 
 
122 people attended the conference. Post-conference feedback was positive. On the 
feedback survey, 91 percent of respondents said that the conference was useful or 
very useful, and the same percent said that they would attend another RCHE 




Jake Jensen, Communication Health literacy in underserved pre-diabetic populations 
Lee Schwarz, Management Modeling supply chains for healthcare products 
Laura Sands, Nursing Impact of insufficient community based long term care on Medicare 
expenditures 
Robin Jensen, Communications Fertility Norms Research 
Karen Yehle, Nursing Health Literacy, Medication Burden and Self Care Behaviors in Patients 
with Heart Failure across Multiple Settings 
Marybeth Slebonik, Libraries Search VS research and Finding scholarly sources easily 
Michael Witt, Libraries Googling without getting lost 
Perry Kirkham, Office of the VP 
of Research 
Getting help writing grants and grant application opportunities 
Nan Kong, Biomedical 
Engineering 
Optimal long-term care resource allocation for older adults enrolled in 
Medicaid 
Ping Huang, RCHE Medical Home Model 
Laura Sands & Joseph Thomas, 
CHORP 
Center for Healthcare Outcomes, Research, and Policy 
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Pioneer Speaker 
William Cast, MD 
CEO, NoMoreClipboard.com 
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Financial Management 
Awards 
Full award amounts are reported in the year in which RCHE is notified of the award. 
Grant funders in 2008–09 include: 
• National Institutes of Health 
• PHS-NIH National Cancer Institute 
• U.S. Department of Health and Human Services 
• Lilly Seed Grant Program 
• U.S. Department of Defense 
• Indiana State Department of Health 
 
Multi-Year Awards 
Many of RCHE’s grants are multi-year awards, in which the total funding and project 
work are distributed over several years. The “R” indicates the year in which the grant 
was received and the amount reported to the board. Project work continues during 




















Engineering $2,177,000 4 yrs  R      
Center for Assistive 
Technologies $1,486,346 3 yrs  R      
Year 2 Pandemic 
Exercise Preparedness $658,645 2 yrs  R      
Framework for 
Adoption $408,333 3 yrs R       
Tri-State Telehealth 
Resource Grant $88,141 3 yrs R       
CTSI (Current RCHE 
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Examples of Funded Projects in 2008–09 
Project title Award 
Empowering Nursing Leaders Through Healthcare Engineering 
Partnership Education $528,077 
Racial Differences in Physician-Patient Communication for Cancer 
Pain Management  $195,083 
Women's Oncological Research and Development (WORD) $140,000 
Implementation of North Central Nursing Clinics Electronic Health 
Record. $120,294 
Outcomes and perceived needs among individuals with TBI and 
SCI in Indiana $119,985 
Work Process Design Strategy to Reduce Barcode Medication 
Administration (BCMA) Workarounds for Improved Patient Safety $50,000 
Alaris Smart Pump Safety $29,543 
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* Multi-year grants are reported using the total grant amount reported during the year in which 
RCHE was notified of the award. CTSI and VERC are not included in this graph. 
Jan-Jun '08 Jul '08-Jun '09
Center-Generated Support $7,009,976 $1,868,677 
PharmaTAP $16,000 $105,000 
HealthcareTAP $237,500 $664,719 
Cancer Care Engineering $2,694,500 $337,500 
RF Core Funding + 
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RCHE continues to secure funding from external partners and to leverage the core 
funding from the Regenstrief Foundation. To date, RCHE’s funding is at a higher level 
than projected during the 2007 renewal. 
  
 















Regenstrief Center Cumulative Funding
Actual
Proposed
Regenstrief 
Foundation
